[Alzheimer's disease and brain evolution: is Alzheimer's disease an example of antagonistic pleiotropy?].
Alzheimer's disease (AD) appears to be exclusive to our species. This suggests a relationship between the disease and genetic, functional and structural changes that have taken place throughout the evolution of the human brain. The expression of genes linked to neurotransmission, neuroplasticity, axonal transport, aerobic metabolism and neuroprotection seems to have increased within the human cerebral cortex and such phenomena represent adaptations that induce greater neuronal activity throughout a long lifespan. High levels of neuroplasticity increase neuronal vulnerability to factors capable of triggering the lesions that are typically found in AD. Several genes related to increased neuronal activity are extremely vulnerable to factors related to old age, such as oxidative stress. Some kind of dysfunction in such genes can disrupt proper regulation of a number of pathways (neuroplasticity, axonal transport) and promote the abnormal accumulation of peptides that is characteristic of AD. Possessing certain polymorphisms of neuroprotective genes or of the electron transport chain could afford protection against AD. Increased intake of animal fats could alter the balance of polyunsaturated fatty acids in the neuronal membrane and favour a higher susceptibility to oxidative stress. AD could constitute an example of antagonistic pleiotropy: the increased expression of advantageous genes at an early age could turn out to be harmful at an advanced age.